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Abstract		As	scientists	and	science	educators	challenge	the	epistemological	hegemony	and	cultural	imperial-ism	of	Western	modern	science	by	insisting	that	definitions	of	science	be	expanded	to	include	other	scientific	 traditions	 including	 traditional	 ecological	 knowledge	 (Berkes	 1988,	 1993;	 Inglis,	 1999;	Warren	1997;	Williams	&	Baines	1993;	Snively	&	Corsigila	2000),	we	have	not	seen	much	of	a	coe-taneous	movement	in	civil	and	natural	resource	engineering.	The	decolonization	of	Canadian	cities	must	begin	with	the	acknowledgement	of	the	role	engineering,	architecture	and	urban	planning	has	had	in	the	perpetuation	of	colonialism.	This	paper	works	to	identify	directions	for	the	decoloniza-tion	 of	 infrastructural	 systems	 through	 a	 reconsideration	 of	 pre-contact	 Indigenous	 architectural	and	infrastructural	histories,	a	recognition	of	the	ways	in	which	infrastructure	was	often	used	as	an	instrument	of	colonial	land	claims,	and	the	various	ways	in	which	Indigenous	peoples,	communities,	and	knowledges	have	contributed	to	the	infrastructures	that	populate	our	contemporary	geography.	It	 is	 through	an	 acknowledgment	of	 infrastructure	 as	 actant	 in	 colonialism	and	 the	 contributions	Indigenous	peoples	and	knowledges	have	had	in	the	development	and	implementation	of	our	infra-structural	systems	that	we	can	begin	to	expand	and	deepen	our	understanding	of	the	relationings	between	knowledge,	infrastructure,	ecosystems	and	Indigenous	peoples.	Finally,	this	paper	consid-ers	the	ways	in	which	Indigenous	design	principles	offer	a	great	deal	of	potential	in	the	creation	of	more	environmentally	and	socially	sustainable	communities,	and	even	regenerative	design.		
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Snively	and	Corsiglia	(2000)	suggest	that	TEK	“represents	experience	acquired	over	thousands	of	years	of	direct	human	contact	with	the	environment,”	(2000,	p.11)	and	this	knowledge	is	of	great	value	to	scientists,	not	only	because	traditional	peoples	spent	generations	living	and	learning	about	life	in	a	specific	geographical	location,	but	because	it	is	infused	with	an	understanding	of	“the	world	as	an	interconnected	whole”	(p.12).	They	offer	the	example	of	the	Nisga’a	people	of	British	Colum-bia	who	 have	 detailed	 and	 sophisticated	 knowledge	 of	 “animal	 and	 plant	 life	 cycles,	 topography,	seasonal	changes	and	mineral	resources”	(p.13)	that	allowed	for	a	Nisga’a	fisherman	to	detect	the	illegal	dumping	of	heavy	metal	tailings	from	a	molybdenum	mine	through	the	observation	of	Dun-geness	crabs	in	1982	(p.19).	The	Earth,	writes	Leroy	Littlebear,	“cannot	be	separated	from	the	actu-al	beings	of	Indians”	(2000,	p.78)	and	all	things	are	in	relation.	The	Aboriginal	philosophy	articulat-ed	by	Littlebear	is	process-oriented,	holistic	and	always	grounded	in	a	specific	geography.	Indige-nous	knowledge,	philosophy,	and	sciences	have	historically	been	dismissed,	ignored,	or	repudiated	by	 western	modern	 science,	 including	 engineering	 and	 architecture.	 The	 decolonization	 of	 engi-neering,	 architecture	 and	 urban	 planning	 would	 allow	 for	 a	 re-relationing	 with	 the	 entities	 that	compose	and	inhabit	ecosystems.	It	would	allow	for	us	to	move	past	discourses	that	position	man	as	the	conqueror	of	nature,	to	one	in	which	traditional	knowledge	systems	facilitate	more	complex	understandings	 of	 the	 interconnectedness	 of	 ecosystems	 and	 human	 activity,	 and	 thus	 engage	 in	participatory	and	regenerative	design	of	the	built	environment.		
Pre-contact	Infrastructure	
	Traditional	ecological	knowledges	have	highly	detailed	and	complex	information	about	agriculture,	agroforestry,	 taxonomy,	 soil	 fertilization,	 pest	 management,	 and	 physical	 phenomena	 (Agrawal	1995,	p.421).	Many	TEK,	such	as	 the	Gitxaała	model	of	resource	management	structure	a	balance	between	community	needs	and	ecosystem	health.	At	the	core,	its	approach	is	a	social	view	that	lo-cates	humans	in	relation	with	other	entities,	“the	Gitzaała	people	have	been	taught	by	their	symgug-








the	peoples	who	lived	in	it	was	established.	This	ecology	extended	beyond	the	rivers	and	tributaries,	wetlands	 and	marshes,	 forests	 and	 fields,	 but	 involved	a	profound	 spiritual	 relationship	with	 the	land.	 It	represents	a	green	or	natural	 infrastructural	system	that	 is	 inextricably	woven	 into	social	and	cultural	beliefs	and	practices.	Benedict	Kawennotakie	writes	“our	relationship	with	the	land	is	fundamental	to	our	cultural	survival.	We	say	that	the	land	is	our	mother.	We	are	born	of	her	and	are	returned	to	her.	We	consider	our	relationship	with	the	land	to	be	a	sacred	one”	(2007,	p.124).		




	Cartier’s	observations	of	the	Hochelaga	village	illustrate	a	settlement	that	is	well	situated,	fertile,	effectively	protected	from	enemies,	and	well	populated.	It	is	an	image	that	is	at	once	dynamic	and	stagnant.	One	has	a	sense	of	the	ingenuity	and	culture	of	the	people	who	built	this	village,	yet	at	the	same	time	it	obscures	the	history	of	Indigenous	architecture	and	engineering.	Like	any	society	in	the	world,	when	a	population	undergoes	environmental,	socio-political	and	cultural	shifts	such	as	 a	 changing	 climate	 or	 depleted	 resources,	 population	 growth	 or	 decline,	 the	 development	 of	new	 technologies,	 evolving	philosophies	 and	 ideologies,	new	civic	or	military	alliances	 the	built	environment	adapts,	changes,	and	transforms.		Warrick	 (2007)	 makes	 a	 compelling	 argument	 that	 the	 longhouses	 Cartier	 saw	 and	 wrote	about	in	1535	had	begun	to	develop	in	the	Uren	historical	period	(AD	1300-1330).	Uren	was	a	pe-riod	of	rapid	cultural	change,	marked	by	population	growth,	the	amalgamation	of	villages	and	the	formalization	of	matrimony	and	matrilocality	(Warrick,	2007,	p.149).	It	was	during	this	time	that	longhouses	with	 semi	 subterranean	 sweathouses	 appeared	 along	with	ossuary	burial.	 The	Mid-dleport	period	(1330-1420)	had	a	significant	population	 increase	 that	 resulted	 in	 the	growth	of	villages,	and	increased	immigration	in	previously	unsettled	areas.	It	also	saw	a	substantial	shift	in	longhouse	architecture.	Not	only	did	they	grow	longer,	(often	with	extensions	that	added	18	me-ters)	 (Warrick,	 2007,	 p.152)	 but	with	 the	 growing	 complexity	 of	 socio-political	 units,	 the	 floor	plans	became	more	complicated	(Kapches	2007,	p.180).	Baffles	were	added,	more	support	posts	became	necessary,	as	well	as	there	was	an	increase	in	the	number	of	interior	fire	pits,	storage	par-titions,	 and	doorways	 (Kapches,	2007,	p.180-185).	The	design	of	 the	 longhouses	evolved	as	 the	social	 and	 cultural	 dynamics	 shifted	with	 changes	 in	 demographics.	 Iroquoian	 architecture	was	not	immutable;	it	changed	with	various	internal	and	external	forces.	Just	as	European	architecture	changed	 over	 time	 in	 response	 to	 diverse	 cultural	 and	 social	 shifts,	 so	 did	 Native	 architecture	(Kapches,	 2007,	 p.187).	 While	 there	 has	 been	 some	 research	 done	 in	 Indigenous	 architecture,	there	is	still	much	to	be	done.	Historical	studies	of	the	architectural	and	engineering	responses	to	the	consolidation	of	matrilocality,	the	confederation	of	the	League	of	Iroquois,	and	evolving	cere-monial	and	political	functions	to	name	a	few,	would	contribute	to	a	richer	understanding	of	pre-contact	Indigenous	infrastructure	and	architecture.	
	




2015).	As	such,	 there	 is	no	singular	 ideological	or	political	whole	that	organizes	our	social	world;	our	experience	of	“colonial	modernity”	emerges	from	multiple	political	forms	and	actions.	So	while	Indigenous	people	were	ignored	and	often	deemed	illegal,	their	settlements	and	infrastructures	de-stroyed	 in	 the	name	of	modernization	 (Bhabah,	1994),	 the	processes	of	 colonization	are	complex	and	varied.	The	sensate	experience	of	moving	through	Montréal	is	one	that	is	comprised	of	a	myri-ad	of	tensions,	practices,	and	collisions	of	forms.	The	ways	 in	which	 infrastructure	 enacted	 colonialism	was	varied,	whether	 it	 involved	 the	 ap-propriation	of	pre-contact	settlement	sites	and	trade	routes,	or	the	plunder	of	resources.	Larkin	ar-gues	that	the	use	of	technological	and	infrastructural	systems	were	instrumental	in	the	creation	of	the	“colonial	sublime”	(2004).	The	colonial	sublime	was	an	effort	by	colonialist	to	use	technology	as	part	of	their	political	rule	and	as	evidence	of	European	technological	civilization.	As	a	sublime	force,	infrastructure	projects	were	meant	to	represent	an	overwhelming	sense	of	grandeur	and	awe	in	the	service	of	colonial	power,	as	well	as	manifest	a	split	between	those	who	understood	and	controlled	technologies	 and	 those	 who	 did	 not	 (Larkin,	 2004).	 Infrastructural	 projects	 and	 the	 ideological	needs	of	the	state	are	bound	up	together	and	colonial	rule	was	enacted	through	structures	of	tech-nology,	science,	and	technical	workings	of	new	machineries.	Technological	organization	of	society	through	roads	and	rail,	telegraph	networks	and	phone	lines	is	a	political	means	of	subjection,	and	what	has	been	term	by	James	Scott	as	“techno-politics”	(1987).	Scott	suggests	that	techno-politics	functions	 through	 invisibility;	 that	 the	 systems	 that	organize	 the	city	are	understood	as	 technical	and	outside	of	processes,	thus	they	remain	outside	of	our	political	awareness.	They	are	also	rarely	addressed	in	discourses	of	decolonization.		As	I	have	suggested	decolonization	of	our	cities	and	infrastructure	involves	developing	a	deeper	understanding	 and	 respect	 for	pre-contact	 Indigenous	 infrastructure	 and	 architecture.	 It	 also	de-mands	that	we	think	about	the	ways	in	which	Indigenous	cultures,	peoples,	and	knowledges	have	informed	and	participated	 in	 the	building	of	modern	 infrastructure,	as	well	as	how	infrastructure	projects	 have	 influenced	 the	 rise	 of	 Indigenous	 post-colonial	 political	 subjectivity.	 Given	 the	 re-straints	of	this	paper,	I	have	only	the	time	to	briefly	explore	two	cases:	the	Kahnawake	steel	work-ers	and	the	St.	Lawrence	Seaway.		




sick	and	dizzy.	They	were	inquisitive	about	the	riveting	and	were	continually	bothering	our	foreman	by	requesting	that	they	be	to	take	a	crack	at	it.	This	happens	to	be	the	most	danger-ous	work	 in	all	construction,	and	the	highest	paid	[…]	We	decided	 it	would	be	mutually	ad-vantageous	to	see	what	these	Indians	could	do	[…]	they	were	natural-born	bridgemen”.			In	 the	 1930s	 when	 Mitchell	 was	 working	 as	 a	 journalist	 in	 New	 York,	 upwards	 of	 650	Kahnawake	 men	 were	 working	 in	 cities	 and	 towns	 all	 over	 the	 United	 States	 (Mitchell,	1938,	 p.267).	When	 the	Dominion	Bridge	 Company	 finished	 the	 Canadian	Pacific	 Bridge,	they	began	to	work	on	the	Soo	Bridge	that	crosses	two	canals	and	a	river	and	connects	the	cities	 of	 Sault	 St.	 Marie,	 Ontario	 and	 Sault	 St.	 Marie,	 Michigan.	 The	 Kahnawake	 riveting	gangs	went	straight	from	the	CP	job	to	the	Soo	job,	and	brought	apprentices	(Mitchell,	1938,	p.277).	Quoting	an	elder	of	the	band,	Mr.	Jacobs,	Mitchell	writes:	“The	Indian	boys	turned	the	Soo	Bridge	 into	a	college	 for	 themselves.	The	way	 they	worked	 it,	as	soon	as	one	ap-prentice	 was	 trained,	 they’d	 send	 back	 to	 the	 reservation	 for	 another	 one.	 By	 and	 by,	there’d	be	enough	men	for	a	new	Indian	gang”	(1938,	p.277).	By	1907	there	were	over	70	skilled	 bridgemen	 in	 Kahnawake,	 in	 the	 same	 year	 on	 August	 29th,	96	 men,	 35	 from	Kahnawake	were	killed	during	the	erection	of	the	Quebec	City	Bridge.	They	left	behind	24	widows	and	dozens	of	children	(CBC	News,	2007).	Women	of	the	community	responded	by	managing	 the	 placement	 of	 the	 steelworker	 gangs	 to	 ensure	 that	 not	 all	 of	 the	 gangs	worked	on	the	same	structure.	Mohawk	men	continued	to	work	high	steel;	 they	went	onto	build	many	of	 the	bridges,	factories,	powerhouses,	piers,	and	other	steel	structures	in	Eastern	Canada,	Buffalo,	Cleve-land	and	Detroit	(Mitchell,	1938,	p.278).	 In	New	York	Mohawk	high-steel	men	worked	as	riveting	gangs	on	 the	Empire	State	and	Chrysler	Buildings,	 the	RCA	and	Madison	Square,	the	Washington	and	Hell’s	Gate	Bridges	to	name	only	a	 few.	Hundreds	of	Mohawks,	 from	Kahnawake	 and	Akwesasne	worked	on	 the	World	Trade	Center	 from	1966	 to	 1974,	 and	again	 the	months	after	Sept.	11,	2001,	when	 they	volunteered	 to	help	 in	 the	dismantling	and	clearing	away	the	buildings	they	had	helped	to	erect.	The	tradition	of	Kahnawake	steel	workers,	men	and	more	recently	women,	 travelling	to	work	 in	New	York	each	week	con-tinues	to	this	day,	however	the	Quebec	disaster	has	not	been	forgotten.	In	2007,	a	memorial,	a	steel	replica	of	the	bridge,	was	placed	in	Kahnawake.		








have	never	been	ceded,	sold	or	surrendered	and	belong	to	the	Band	of	Caughnawaga	Indians	as	a	whole,	regardless	of	any	rights,	alleged	or	pretended	of	Conquest,	Expropriation	or	oth-erwise.	We	cannot	conceive	of	how	any	non-Indians	can	have	the	audacity	to	pretend	claim	to	any	lands	occupied	by	Indians,	when	we	Indians	are	the	primordial	 inhabitants	placed	here	by	 the	 Great	 Spirit	 and	 universally	 recognized	 as	 the	 only	 true	 Citizens	 of	 North	 America.	Humanity	blushes	at	the	events	of	this	period	of	Colonial	History	and	Dictatorship,	and	Usur-pation.	 (Alfred,	1995,	p.161)		If	the	project	sowed	seeds	of	deep	mistrust	among	the	Kahnawake	community,	it	also	gave	rise	to	a	socio-political	consciousness	that	worked	to	resist	any	further	encroachments	on	Mohawk	territory.	After	the	massive	land	expropriation,	destruction	of	land	and	homes,	the	Kahnawake	spoke	of	going	“back	to	the	woods”	(Alfred,	1995,	p.67).	 “Back	to	the	woods”	had	connotations	of	returned	to	an	older	and	alternative	 ideology	that	was	based	on	basic	assertions	of	 independent	nationhood	(Al-fred,	1995,	p.67).	It	was	the	beginning	of	change,	of	a	political	and	national	identity	that	arose	from	the	 activism	 of	 the	 Longhouse	 and	 Warrior	 Society	 (Alfred,	 1995).	 In	 the	 documentary	 film,	“Kahnawà:ke	Re-visited”	Taiaiake	Alfred	spoke	about	how	the	St.	Lawrence	River	is	symbolic	of	the	socio-political	well-being	of	his	community.	That	as	a	child	the	banks	of	the	river	in	his	community	looked	like	a	barren	parking	lot	with	little	life,	and	over	the	years	the	river	has	slowly	been	becom-ing	back	to	life,	just	as	the	political	culture	of	Kahnawake	has	flourished	in	recent	years	and	there	has	 been	 a	 reformation	 of	 political	 goals	 and	 identity	 (Alfred,1995,	 p.20-21).	 Infrastructure,	 thus	can	 function	 as	 a	 tool	 of	 colonial	 oppression,	 but	 it	 can	 also	 incite	 political	 activism	 and	 the	 for-mation	of	new	political	identities.			




the	mechanism	that	oppress,	what	if	we	were	to	look	for	ways	to	challenge	and	transform	existing	institutions	and	infrastructures?	As	Tully	(2004),	Laclau	and	Mouffe	(2001)	suggest	every	configuration	of	social	relations	occurs	with	reference	and	embedded	within	“master	signifiers”	that	cannot	be	transcended.	The	question	becomes	 how	 can	we	 break	 through	 oppressive	 practices	 if	 they	 are	 embedded	within	 the	 very	structures	of	our	ways	of	living?	How	can	we	challenge	the	ideologies	and	inequalities	that	are	built	into	the	infrastructural	systems	that	we	depend	on	in	our	daily	lives?		As	outlined	 in	 the	beginning	of	 this	paper,	 Indigenous	peoples	 in	North	America	have	 long	en-gaged	in	infrastructure	and	architecture	design.	A	number	of	scholars	have	pointed	out	pre-contact	Indigenous	architecture	reflects	highly	evolved	building	forms	that	are	perfectly	suited	to	their	en-vironments	and	to	the	social	and	cultural	needs.	The	challenge,	as	Matunga	suggests,	is	for	First	Na-tions	peoples	to	“claim”	or	“name”	Indigenous	planning,	(2013,	p.5)	and	to	contest	the	colonization	of	 design	 and	planning	 fields.	Matunga	 outlines	 four	 components	 of	 Indigenous	planning	 that	 in-clude:	the	existence	of	a	tribe	or	nation	that	is	linked	by	ancestry	and	kinship;	a	strong	connection	to	traditionally	ascribed	custodial	territories	such	as	lands,	waters,	and	resources;	a	knowledge	sys-tem	about	the	ecology	of	the	place,	as	well	as	values	and	ethics	for	managing	the	environment;	and	the	existence	of	culturally	distinct	set	of	practices	and	approaches	including	decision	making	pro-cesses	 (2013,	 p.6).	 The	 central	 tenets	 of	 Indigenous	planning	 are	built	 around	understandings	 of	community	and	kinship,	as	well	as	being	a	sophisticated	response	to	the	natural	environment.	It	is	here	 that	we	perhaps	 find	the	potential	 for	 transformative	planning.	That	 Indigenous	epistemolo-gies,	 traditional	and	contemporary	knowledges,	 geographical	 insights	and	ancient	 forms	of	diplo-macy	can	work	to	rupture	colonial	institutions	and	infrastructure.	Like	the	flora	that	has	rooted	on	the	banks	of	the	St.	Lawrence	Seaway,	Indigenous	planning	philosophies,	knowledges	and	practices	can	find	hospitable	conditions	in	the	growing	fractures	and	fissures	of	colonialism.	That	perhaps	we	can	respond	 to	environmental	 concerns,	water	quality,	biodiversity	 through	a	genuine	attempt	at	recognizing	the	rich	legacy	of	Indigenous	design	and	planning	offers	us.			
Notes		1.	Scholars	such	as	Leroy	Littlebear	(2017)	argue	that	traditional	knowledge	of	Aboriginal	people	has	never	been	taken	seriously	because	it	 is	usually	categorized	as	superstition	or	folklore.		2.	 TEK	 differs	 from	 Indigenous	 knowledge	 as	 the	 latter	 tends	 to	 refer	 to	 the	 local	knowledge	of	Indigenous	peoples	or	particular	socio-cultural	groups	(Warren	et	al.,	1995).	Some	scholars	suggest	TEK	is	a	subcategory	of	IK.	3.	 Natural	 infrastructure	 is	 defined	 as	 a	 “strategically	 planned	 and	managed	 network	 of	natural	 lands,	 such	 as	 forests	 and	wetlands,	working	 landscapes,	 and	 other	 open	 spaces	that	 conserves	or	 enhances	 values	 and	 functions	 and	provides	 associated	benefits	 to	hu-man	populations”	(Benedict	&	McMahon,	2006).	Ozment,	DiFrancesco	and	Gartner	contend	that	natural	infrastructures	“can	provide	many	of	the	same	services	as	built	infrastructure”	(205,	p.5)	and	are	increasingly	favoured	strategies	to	secure	water,	food	and	energy.		
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